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HaoSpeTGHHO othochtch k cnoco6aM nojiy- 

: pOAOBi B HaCTHCXTTH napa4>KHOBMX H O/ie^HHO-* 

'Bbix yrneBOflopoAOD c tocjiom aroMOB yr^Aepo- 
: fla 3-^, HaxowwHX pa3Hoo6paaHoe */ nptiMQ— 

HeKfie kaK ro-iynponyKTw b npoMwuineHHocTH 
i ocHOBHoro opraimnecKoro CHHTeaa, kbk pacT-. 

BopHtenH H ana opyriiX ueneft* 

J jS pSAe npOXl3BOflCTB XHMHHeCKOft TeXHO- 

inoraH nojry iaioT b Ka^recTse no6DHHbix npo-? 
iayKTOB xnopyrneBoaopoahJ , kotopbte noA-^ 
ine)Kat yHHrro>KeHHK> (o6biHHo CKHraHHeM), 
npH^BBM 3TO caaaaHo c xexHH^iecKHMH rpyA- 

HOCTHMH H aHQMHTe/TbKblMH paCXOAaMH. OAHa- 

.KO BTH xhopyrneDOAopoAW Moryx 6htrb npeB-» 
IpauieHbi B cooTBeTCTByiomHe napacJjHHOBbie h 
ione^BHOBfcie yrJieBOAopoAbi* aBJiHiomueca uen- 
iKfaiNrH npoAyxTaMH npoMbniineHHoCTO ochdb— 
•HorD opraHHTOCKoro CKHxesa* 

HasecTeK cnoco6 nonyneKHH uapa^JsHHoaux, 
j bne4JHH0Bbix i h apoMaTHiecicHX yraeBOAopo- 
iflOB, B TOM Hiicne H c. HsicAOM BTOMOB yr«e-N, 

' ipioAa 3—6, nyxeM rHApMpoBaHHfl coox^ 
BeoicT&yiomHX xnopyrjieaoAopoAOB j BOAopoAow . 



10 



IS 



20 



2 

npH 350-550^C b npncyTCTBHH /KBTanHsa^ 

TOpa THAPHpOBaHHH (CuCl)« J 

OAHaKo HOnonHoe yAafl©HHe XAopa h3 
xjiopyrneBOAopoAOB h nonyneHHe He nojmo- " . 
icrtio /tHiueHHbix xjiopa yr/ieBOAopoAOB Aenaar 
Inpouecc HeAocTaroTOO aWeKTHBHfciM. 

C uenbio noBbiiueHUii 844)eKTHBHOcTH npo- 
UQCCBt npeAnaraeTCfl KcnojibaosaTb b xane^ 
CTBe KBTaAHaaTopa poAHft Ha HocHTene n 
BecTB npouecc npK 18O-350 C** 



i CooTHomeHjre . * BOAopoA: xiiopnpoHaBOXH 
iHbie yr/ieBOAopoAOB npH KaTanHTTH^iecROM 
! npeapameHHH mohcst Me«HTbc$i b uinpoKHX^ 
; npeAenax, MoKHo npHMOHHTb, HanpiiMep, 

i KOnHHeCTBO BOAOpoA&t COOTBeTCTByiQiaQ© 

i 0,1-100 aTOMaM[bonopoAa hb 1 btom x^opa^ 
iBo3M0>KH0j HanpKMop, npHMeneKHe BOAopoAa; ' 

is KO/IHHeCTBe, COOTB0TCTByiOmeM 1«*10 aTO-« • 

jwaM BOAopoAa Ha 1 aroM xjiopa g^''u6 xa iOKe; 
/h'2«5 flTOMaW Boflbpo/ia HQ 1 aroM xJiopa*;^' 
; Pa6oTy MOjiCHO bocth tsk, «?ro6w ocra— 
jro't bift raa coaep>KaA 1—80 moju % boaos^- = 
ipoaa» HanpHMep 20-60 won, %• He npeBp&*: 
^ ;uJieHHbrft BOAJppoA nocne OTAG/iemfH xno^Hcro^ 
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rb BOiiopoAa h He coAepKQomft xiibpyrneao-^; 

' AOpOAOB MO»CHO nO/IHOCTt>10 BJ1H HaCTRWO 

BosBpamaTb b peekitHio. 

KaTanKTHHecKoe npeapameHHe xnbpnpo- 
•fisBOAHbix yraeBOAopofloB Mo^Ker Stxirfc' ocy- 

mecTBneHo no o6u(rm peamutAMj npH kotcU . 
!pUX BOAOpOA BBOAHT B peaKAHio . o6MeiiHorD 
•paajiOTKeHHS 00 ypasHeHHia. 

[ jaHxnopnponaH + 2H flponaH + 2ric:^. 

HpeBpameHHe mo>kbo oqyiit^TBJisiTb toK^e \ 
jiiyTeM peaKAHd, npH iroropux BbnopoA He bbcA' 
< asvt B peaiuiHio *o6v5eBH0ro pasnoMceHHH^ 
npHMep . ■ . - . ^ ^ : 

XnopnponaH ripoiiBJieH + HCl. . 

B amx cny^EBHx B&iroAHb Ha l htom xnopk . 

MCnOHba OBBTfa HeSpTthUlBB KOJIH HeCTSa BO AO|)4>* ; 

Aa, HanpHMep 0^1—2 aroMa BOAoppAa* 

Una ^npoBeaeK^fl jpeaRiiHH moxcho. npHMeHsi^ 

HBCTue xiibpyrjidBOAopoAM, a raioKe cNfecH V 
. pasmnHbrx XJiopnpoHSBOAHiOc yrjie^p^bpoA^ 
PeaKUHio o6MeHHoro paanoxceHHsi . momcho » 

ocymecTBjmrfa xipz^ 5G-SOO*^C^ moscho pa6p-: 
: TBth»p . HanpKMep, npH 10(>-400^Cv ho Bi>irbj»* 

Heejnptr 150*-36a^C» PeaKAmo b6MeHHorb J 
.^adaoxceHHS motkho iipoBOAHTb npB HopKfa/ib— :^ 

HOM » nOHimeHMOIw! H/KH tlOBbmieHHOM AaBJie-* 

HKB* npKrOAHJbXMH AaBJteHHdMH. HBJISK>TCH AaB^ 

JldHHH^ HanpHMCp^ I—IO BTM. .CneAyeT Bfai^ 

6HpaTb TaKoft pe>KHM TeMnepaiTyp&i H abb^^ 
' HHH, ^to6bi HcxoAHafi cMecb B Ka^ajie peaK--: 
AKH HaxoAnnacb b raaoBofi ^^aae. BbiroAHo 
npoBOAHTb peaKAHio b cvsc^TCTBBe XRcnopaAag 

HcXOAHblfi BOAOpOA MOHCeX 6iiITb >niCTBjM BOAOr-^ 

poAOM^ HanpHMep sjieTpojraTHHecKHM. BOAop&« 
AOM, . BoaMoxoio/ oAHaxOp iqiHKf.eHe 
cMecek BOAopoAa c HHepTHbiMH raaiaMH^ ^a--^^ 
^ KHMH, KaK MeraH,) aproH, aaoT, HaiipriMep 
BOAopoAHbix ^pa^iuxPi, nojiyHaeMjbix npK KaT&4. 
jXRTH^ecKOM - KjiH TepMH^ecxoM npeBpame>« . 
• wn MHHepajibHOJX) Macna, ZlonycTHMo >raiaKe 
^ Hcnojii^aoBeHHe BOAopoAa^ cbAepi{<dmeTx> xrtbp^ 
yrneBDAopoAbi. HcxoAHwe npoAyiCTBi rtpHM&- ' 

' HSnOT D CeasOAHOM COCTOHHK'i, tyJoacHD-yttq^^ 

pe&iBTb npoAyxTfei, coAep>KamH^ Me6oAbuiHe 

KO/IK^eCTBa BOAbf, ManpHMep, B aaBKCHMOCTK 
OT paCTBOpKMOCTH BOAbI npH XOMHaTHOft XeM-- 

nepatype b npHKejiHeMbix xnopyrneBOAopoAax. 
■ Bp Msd'eHcamie Koppo3HH npii nfejikmecM 
I npoBeAeuHH cnoco6a BbiroAHo & KanecTBe . . 
I HcxoAia>tx MaTepiiajiOB npiiMeHsiT6 5e3BOAHbie r 

HAM (ijajcTsmecKii 6e3BOAttbie npoAyicTbT, 

'II3' kafamisaTopoB BbiroAHbi 'TaicHe, k6— ^55 
TopbiG coAep^KBT, no MeHbmeil* fw*epe, KaxaH:. 

jniTHIGCKOe KOJDiMeCTBO pOAHH B BlUie CO— 

efflEiuemm h;ih b KanecrBO i MeTanAa,, iUene-l 
coo6paano npHMeHRTb poAHft na HocureAe.. .. 
BoaMOJKiio ynoTpeS/jATb kaTaAnsaropbi na- ; 7. (go 
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HocHTenflx, coAepjkaiotie "poOTft b bha^ co^ 
eABHeHHH HAH B KBHecTBe Mexanna^ PoAHft 
. MosKex 6bixb B xaxajiHaaxope eAnHcrBeHHbiM 

KaXaAHXHTOCKH AeftCTl^lOmHM KOMnpHeHXOM, 

5 BoawoHCHo, pAHako^^npHMei^^^ xaxanHaaxo- 
jp0B> KoTopbie> kpoMe pOAHig, BKAioqaiox h Ap^i.' 
me MexaAjiH hah MisxaAjraqecKHe cbeAUHe^'^"^ 
HHH, HanpHMep^ Mexajutbi hah coeAHHeHHH 
i itaAJiaOTH, njiaxHHbi, pyxeHH^, hphahh^ JKenei^- 
aa, KoSanbra;; HUKenSf MeArirj aoroxa, Bana-^ 
^» ^POMa* MOAHCAeHa/ Bonb$jf)aMa. Kaxa- 
AHsaxop, KpoMe xoro, MojKex poAep>Kaxb con* 
,eAHHeHHfl.: paamcHnbix aneMenxoB, HaiipHMep 
j OojiH BAH rwpb6kHCH,HAH kapSbkcknaxbiiTOKHe^ 
jl5 : '^^.^^^^T^^^^oHKox K menoHHoaeMeiibHbpc 
{ I MexamioB, a xaicHce cqah Hinr4)rac^ 'dBcMrfi^ ■ 
iHHfl, 6opa ?i xHxaHa. iljiH noAyneHHa kaxa^-i 
aaxopoB MowtHo HcnoAbacaaxb paaAHHHbie ho- 
CHxeAH, lianpHMep qkhcb amoMHHHH, KpeMHtf^ 
20 i eByio KHcnoxy, .cHAHxax ajnoKfHHHfl, luiiHHeAH,^ 
j aKXHBHpoBaHHMli yroAb^ ABiroKHCb XHxana; * = 
jBbiroAHO B XBHecxBe MocHxej]^! npHMeHAXb 
| CoeAHHeHHfli MMHTOCKH ycxoft^Bbie k Bpa- 

| AeftcXBHK> rajIOHABOAOpOAHMX KHCribX* HbCH- 

35 i TejiH Moryx o6jiaA0Xb - caMbtMH ipaanHHHbiKfH 
: tliHSHHecKHMH cBOftcXBawH, yAeAbHaa nOBenxr-: 
l _?2?*P?w.^» , M 6bixb 1-500 M-^/r»^ 

ripH J uoj^eum coAepjKaiuHx piiAHft ka^ 
xaAHaaxopoB Mo>KHo ynoxpeSnaxb caMwe paa^, 
rn^e .coeOTHeHHH poAH^ hot^hM^P ni/mo-; 
OKHCb. poAira (III), xAoppoAHax KBmar^ppOr 
OTax aMMOHHflj rHApopKHCb poAHfl^'^aAexex 
poAKH (lU), xjioprHApax poahk. {Ill}- cym4a% 
poAJm» *oc4)ax ppAHHt HEipHX MaxpHftpoABa. 
B cAynaftx, KorAB HeodxoAHMbi He coAepaca--» 
nm© raAOHAOB coeAHHeRHsr^poAHfl^ moxoio^ bb^ 
npHMep, xAoppHApax poOTfl (lil) cHanajm. b 
BOAHOM pacxBope iiOABepraiTb peajCAHH oSMen- 
Horo paanojKeHHa c rHApookncbio HaxpHji, 
ocaHCAaxb. rHApopKHCb poAHH « riocne BbiMbma- 
Bra A«. yCTpaKeHrra BoAopacxBopHMi^ raAb-;. 
j reHHbix. coeAHHeHHft HOABepraxb- peaxAHH* b^^ 
jMeHHoro pa3Jio>KeHHH c yKcycHoii KKcnoxoft, 
[noAytiafl pacxBop aaexaxa poAHH ^ ykcycHoft'' 
iKHcnoxe, * • . ■ v . 

Topbi MQKHO paanHTObiMH cnocoeaMH, Hocft.' 

. T.?5^lJ^P?'t^ttmb BjpAHbiw pacxBopoM^xjiop* 

FHApaxa pOAM Hm yXCyCHOKHCAfciM,-^BTO. 

BOAHMM pacxBopoM auexaxB pOAHs h aaxeM 
; BbicymHBaiox, no/iyHeHHbie xbkhm o6pa30M^c 
' Kaxanwaaxopbi HenocpeACXBeHHO npnMeHiix>r' • 
AHH peaxAHK o6MeifHoro paa/ipM<eHHH, HX 

MO>KHO, PAHaXO, XHMHieCKOft HAH XepMHHeCKOA 

o6pa6oTKoii: CHanana npeBpamaxb b ApyrHe - * 
coeAHHeHHH. npc/re nponUTkH XAoprHApaTOM 

pOAKH (iJi) K BblCyiUHBaHKH HX M03KH0, HB- 

npHMep, npoAHXbiBaxb^ papxBopOM rnApooKK-^ 
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en mejio«iHort> MeTaniia« RaitpscMep rHf^c^m^ 
CH HarpHB RHH Ka/iHsi, n Ha Hocirrejie aoctr^ 
ratB. npeBpaineHUB B rusipx^aKixcb ponHfl. Ilo* 
jryHeBHb^ TaRBM o6pa30M KarajmaaTop rcy^ 
TeM npoMbmKH BOAoft mqxcho joCBO^DiKliaTb' ^ 
or coe/iHHeHHft xjtopa, saTeM BbicyiUHBaTb . 
B nptt>«eH$iTb npH peaicuHH^ Iloc/iie nponHTKH 
pacTBopoM aueTaTa pomsi^H BfcicyuiHBaKra 
nyrew repMHHecKoro HarpesaHHA auerax 
poAHfl mo>kh6 paa/iaraTb h noJiyHarb xaTa/iH-: ID 

SaTOPi KOTOpblft. COflepXCHT OKHCb pOAKH HB 

HocHxene, -EcHH poflHfi AO/DKen npHMeHHTbCfl 
B BKAe Mexajwia, xorAa HOCHxenb,. .nponii— 
l^aHHbttt coeOTHeHHSM pafljia m«h coei5iH6HHeM,; 

o5pa6oxKoil, nanpHMep xJiopHfl poflHH, okhch 

pOAHAy TOAPO OKHCb pOAHfl, aUSTBT pOAHfl, C 

'noMOiObK) BoccxaHOBHxejifl, HanpHNiep o6pa- , 
6oTKOil BOAopoAOM, Mc»KKo BoccxaHaanHBaxb 
B Mexann* fljia peakuuHH moh<ho npHMeraxb ^ 
xaKHce Kaxa/iH3axopti, coflepacamHe coeAHHe— : 
HKa 'poAK£i> H npB irocjieAyiomeM npeBpameHHH ; 
c BOAopoAoM B peaKXope BOccxaHaBJTHBaxb b . 
MexajuiHHecKHit ^mfi. Bern KaxanHaaxbpb^ 
KpoMe poAKS, Aon2ictiu coAepscaxb ApyrHe 
Mexannbi khh MexaJi^HHecKHe cc^mneHUHv : ;. . 
xo HX MO>KHO nojiynaxb, HanpHMep, xaK. Hp-* . 
CHxe/ifa nponnxbiBaiox pacxBopoM coneit po- 
/WH H Apyrux coneft MexannoB, jx^Kiix,. kak f 
xaopHA.HaxnHii-nanna«HH,. xexpaxjiop3C>/i6xafl . 30 
KHCnoxa, reKcaxjiopnjiaxHHOBaH KHcaoxa, 
XJiapHA xceneaa (llO, xpoMoaafl KHcnoxa, aa- 
HBAaT HaxpHSi, Bonb«j)p.^Max HaxpHH, mojih6- 
Aax Kahiisi> h nocne BwcyuiEBaHna npHMeHa- 



K>T KaxjsuiHsaxopbi KBK xaKOBbie Hjm. npeBpa— . 



maiox -HX xepMHHecKoii o5pa5oxKoi5: hjih xhmh-: 
lecKOft cHBHana b j[xpyrHe coeAHKeHHH/ Ha^ 
npHKrep o-hch h/ih niApooKHCH, riyxeM p6pa- J 
6oTidi c iioMDinbio BCx:cxaHOBHxe/iefi, nanpH-* i 
Mep BOAPpoAa, nepeftinpHMGHeHHeM jmst pe- 
dKAHis -H/IH .90 opeMH peaKUHH MO)KHO ocy- 
.nxjScrt^AHTv HaciiiHHoe TTO nojiHoe npeBpame^ 
^e^'j^'^i^^iBiW&i* B HTpre cHa«iana .Ha HocHf- j 
xent MoxcHo naHocHXb coeAHHeHKSi rUexaji- 
aoB, coAepjKaiuKX poAHfl» npeBpaiijaxb . 
axH coeAKKeHBH npH aeaCxoAHMocxH xepMH- 

HeCKH H«H XHMHHeCKH H SaxeM, HB BXOpoft 

cxiaAHH, nponHXbiBaxb coeAKHenKflMH poxwH. • 

C0Aep>KaHHO pOAHH B Kaxa71K3QXOpe MOH<- 

Ho HSMeHHXb B uinpoKHX npeAQnax, Oho co- ; ^ 
;GTj53Bnflex, HanpHMepj 0,1-5 Bec» %, ; oco^ 
teeHHO iipeAnownxe.TbHo coAepHcaHne 0,1-1 

BBC. %, ECJIH K pOAHlO flD6aB.THK)X ApyPHG ' 

Mexajuibt HJIH coeAHHeHHfl ; MerannQB, xo 
MoacHO (b nepecnexe hb Mexajin) iia 1 aec, 
1. poAKfl npHMeHHXfa, -anpHMep, 0,1-10 
Bec» *i» 'Ao6aBJieHHbix MexonnoB am coeaii- 
HOKHd. McxaTinoB. 
• MoHcex 6bi*n» »biroA»biNs npciBpamemso 

XJIOpi]530H3BOAHblX yr/ieBOAOpOA^JB C BOAOl-O 
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i iKohi a yrireaoAopoAbj h ranoHAwpoBaHHbie 
j BOflopoAbi npoBOAiixb B xpy6TOXbix peaKxopax. 
H HepeB HenoABSVHCHO pacnono»ceKHbift b pe— 
aKUH0HHbiX{'3n?y€Hax Kaxannaaxop noAasaxb 
ra30o6pB3Hbie ncxoAHbie npoAyxxbi* PeaK- . 
I xtHOHHbie rpfSht Moryx HMexb AAHHy 2-8 m 
Iff BRyxpeHKHS JSttaMBxp 20-55 mm« Moxcho 
ROTojibao&axb KaxajiHaaxopbi ,c Bem^moU ae* 
pen, HanpHMBpi 3-8 mm, flpH , jngHMeHeHKH 
itiy6^Xbxx peexTOpoB xennoxy peaKUHH n&r : 
BecTBbiM citocoGDMy HanpHMep HanopHott- bo- : 
Aoa» Mo^HO onoAKXb H nonynaxb nap BbicoKi>« 
ro jiBBnebHa* 

^ npDnecc MOHCHO iipoBOAHXb B xpy6HaTbix 
poaKTopax, St, BanpiiM.epy c noMouibio soaAyui— 

EEHX XOHOAWJIbHHKOB XenJlOXy peakUHH XO/IbKO 
^CXHIHO OTBPAHXfa xaK, MX06bI Ha BbK.OAe 

B3 peaKxopa diana 66/tee BbicoKafl xeMnepa- 
n^a« HGM RB BXOAe b Heroi^ *'- • : TeMnepaj-^^ 
xypa bxoab peaKxopa mo>kgx cocxa.B/MXb/ 
H€mpHM6p, ISO C H xeMiiepaxypa sbixoAa— 

npH BQnpepblBKOM XeXHH<ieCKOM npOBGA^*. 

mm cnoQo6a momcho npH pa6oxe c xoiakhmh 
ra/roirAppoBaHHbiMH yr/ieaoAoppfAaMH ^nocjjGi*-' 
I6{e BapABXb B- HcnapHxenb npn cooxbgi^ 
C'myvsmA i^GMnGpaxype HcnapGHKH nponyo- 
KaT2» BOAopoA Hspea >KKAKHe ranoHAHpoBaH— 

Bbie yrJIGBOAOpOAbl. CMGCb H3 BOAOpOA^ H. 

raooBAHpDBaixHbtx yraGBpAopoAOB saxeM mo^mn. 
HO HdrpGBaxb AO XGMnepaxypbi peaKixHH h . . 
nponycKaxb rpn axolt xsMiiGpaxype ^pea 
Kaxamiaaxop* FaaooSpaaHbiH npoAykx pcaK— 
mm Moiaaio oxjia^Aaxb, HanpuMGp* ao 20- 

BO^C. IIpOAyKX pGaKEBIH COAGpHCHX HetipopGBi- 

rHpoBaDiuHft BOAopoA, fo5pa30BaBijiHftcfl yrjiG- 

BOAOpOA H XTIOpHCXblii BDAOpOfli Ec/IH BOAO- ,.-> . 

poA coAep>KHx HHepxHbie raabi, iTaKiiet Kax • 
MexBH HJIH asox, axH HHepxHbiG raabi CQAe(>» 
»caxcH B npoA/Kxe peaKUHM. FGaKxotio mo>k- 
Ho npDBOAHXb XBK, HXD6bi 3a OAHH npoxoA 
ranoHAHpoBaHHbiG yr/ieBOAopoAW nojiHocxbio 
odMeHHo paanaranKCb* iMo«ex 6bixb Bbiroiw ' 
HbiM Bbfenpaxb yc/iOBHSi xax, Hxo6bi ranorGHil 
BOAopoAbi xojibKO HacxHHHo, HanpHMep AO 
70-90%, 3a OAMH npoxoA npeBpamanncb. B ' . 
BXOM cjiyiae H3 npoAyxxa peaKUHH mo>kho 
pxAGJisrrb iienpopearHpoBaBiuHG ranoHAMpo-^ 
BaHHbie yrjiGBOAopoAbi. Mo>kho, HanpHMep, ^ . ' 
nocjie oxna^KAGKHfi peaKxwoHHoro raaa h 
OKBxns HeicpopearHpoBaBume x/iopyrjiGBOAO— ^ 
poAbi B xcHAKOit ^^aae oxAensxb u B03BpamaTE> 
B peaxuHio xax, mxo6u b koioig xohiiob 
XJiopyrjieBOAopoAbi nojiHocTbio 6bimi npeapa— 
meHbi B HG coAepxtaunie xitopa yrjieaoAopo- 

m>i H X/IOPHCXbt3 BOAOpOA. A^OJKHO, OAHBKp,' 

H3 peaKUHOHHbcx raaoB nocne oxnaxcAGBnH 
H npH HeoSxoAJi^JOcxu nocne cjfcaxim nyxe^t 
npoMbiEKH op ra HIT TOOK JIM pacxBopHxeneNt 
BbxMbinaxb HefipeapaiueKKbie xnopypnGBOAop(>« 
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AJbi B npbtHBOTOKe h npH perenepauHH mdio^ 
^ mero cpewcxBa, .; : HanpHMep nyxew ahcthj**. 
iimoQH, nony'^aT^ HenpeBpaiieHWbie jcnbpyrjie- 
Boflopoxuj H BOSBpamaTb hx onarfa b nponecc 
iipeBpamemifl. 6 

PeaiamoHHbifi rto nol npoAnaraeMOMy 
cnoooSy couepHCHT nocjie . oTAeneHHH 
HMeK>ixiBXCfl HenpeBpaiueHHbK. xnopyrnesoflopt 
JXOB BOAOpoA. He coAep>Kaiiwe xnopa yrjieao- 
AopoAU H xnopHCTbift BOAopoA# 3tot r&dj 10 
MoxcBO npHMeifflTfa Ana XHhiH^ecKHx peaKimft, 

npH KOTOpbDC Heo6xOAHM XJlOpHCTblft BOAOpOA> 
XnOpHCTbliK BOAPPOA M03KH0 HSBeCTHblM CnO- 
IC060M, HaixpHNSep npON>£klBKOft BOAOft, OfA^nHTb 

'u sareM ocTaTO*mbift ra3» cocTOflmnft 03 bo— ' 15 
AopoAa H He coAepsKawero xnopa yr/ieBOAo— 
poAa> oTAaBBTB Ann AAnbuefimero npHMeHe^ 
HHH HJiH c»<Hraniia. . , ' 
B npexviaraeMOM cnpco6e:npH npespame-^ 

HHH XJ10pUpOH3BO*A«blX yT/ieBOAOpOAOB C BO- 20 

AopoAOM B KanecTBe no6c iHbix npoAyxTOB 
Moryr oSpasoBaTraCH Me6ojibuiHe KojiHiecTsa 
XixopnpoH3BOA^ijbix yrjiesoAopoAOB^ KOTopwe 
. HMeiOT MGHBuiee * KonnnecTBo axoMos 
x/iopa B MoneKyne, neM ncxoAHbift npoAyxT, 25 
3th xnopHpoHaBOfribie yrneeoAopoAOB mo>k- 
Ho OTAeTERTfc OT peaKUHOHHoro rasa h bos^ 
BpamaTb b npouecc npeBpameuM aah nojiy- 
^' SeHHSi B Hxore ne coAep>KainHX xnopa yrner-. 



\ npoK3Bc>AHbix yrneBOAopoAOB aaTpyAHeHo^' 
.MO)KQT oxasaTbcsi 6oAee BbiroAKbiM Bbi^HpaTb 

pa60%ft pe>KHM TBK, HT06bI 3a OAHK npoxoA 

; AOCTHranocb nonHoe npeBpaiuoHHe b He coAep* 

. jKaiuHe xnopa yrnesoAopoAbi* 

Ue/iec6b*6paaHO npHMeKaeMbie Ann no/iyHa— 
HHS! xaTami3aTopa HOCHTenK nepeA HSruTCBne^ 
HBeM KaTanH3aTopoB aKTHBHSHpoBarb, iianpR- 
Mep nyreM o6pa6oTKH BOAHbXM mm cyxHM 
xnopHCTbiM BOAopoAOM^ KpoMe TOrOp 'MOJKev 
6biTi> BbxroAHO HoCHTenn nm KarajmsaTopi^ 
nocne HaHeceHHH poAHn exTHBHSHpoBaTb nyreM 

06pa60TKH BOAHbiM R^H CyXHM XJIOpHCTbIM BO-» 

AopoAOM H/nnR nyreM o6pa6oTKH raqsooKBCsi— 
:mh meno<iHbix nm meji6HH03eMem>Hbix Meran^ 

noB HAH cojiHMH me/ioHHbix HnH iiienowoseMeAb 
. Hbix MerajinoB, 

KaramisaTopbi nepeA peaxAHelt o6MeHHoro 

pa3no>KeHHSi c ranoHAHpoBaHHbXMH yraeBOAopo* 

AaMH MO>KHO aiCTHBHSHpOBaTb BblCyUlKBaHHeM 

H/umi o6pa6oTKof{ BOAopoAOM m/hjih o6pa6DT*^ 

KOft CMeCHNTH H3 BOAOpOAi^ H "\ XJIOpHCTOro 
BOAOpOAa. 

TIpH nepanwoM npoBeAeHHH peaxAKH xaxan 
HHsaTop, coAe>KauiHii poOTit b BHAe Meranna 
nmi coeAHneHHH Meranna, mohchd 3arpy«aTti 
B peaKTopt aaxeM npoMbi&Koi^ aaoxoM ocbo— 
doxcABTb ero OT XHCjiopoAa, Afinee b BOAopoAn 
HOM noTOKe , Harp-?BaTb ero ao TeMnepaTy— 



iaoAopcAOB* HnorAa TpyuHO (Tpe6yeTCfl mho*- 30 ; pbi peaicujiH naH Bbime, nanpHwep a9 150— 



j :ro TexHHHecKHX aaxpar) o6pa30BaBTAHecH 
B HexoTopbix cny^iaflx b Ka^ecTBe no6oHHbix 
npoAyKTOBi xriopyrneBOAopoAbi, o6naAaK)mHe 

MeHblUHM HHCJIOM BTOWOB XHOpa, H^M 

HcxoAHbiA npoAyxTt OTAeOTTb OT He coAep-^ 
HcawHX xjiopa yrneBOAopoAOB h BoaapamaTfa 
B npouecc npeBpaiuGinm, B noAoSewx cny— 
nastx, MOMceT dbiTb 6onee BbrroAHbiM nyreM 
Bbi6opa pejKHwa pa6oTbr (AaBJieHHflp TeMnepa^ 
Typbi, cooTHOuieHHfl BOAopoA * x/ropnpoHS- \ 
BOAHbie yrneBOAopoAOB h npoHSBpAHTenbHO— 
cth) H36e>KaTb odpaaoBanHH TaKHX xiop— . 
npoH3BOAHb]x yrneBOAopoAOB, xbropbie o6-r . ' 
j/iaAaK)T MeiibuiHM ™c/iom: aroMOs xnopa b 
[MoneKyne, neM HcxoAHbiS npoA>TCT, 

B Tex cjiy^aax, KorAa xnopHpoBannbie . 

. yrneBOAopoAbi, oSjiaAaiomHe MeHbuiHM micnoM 
'aroMOB xnopa b MoneKyne, neM HCXOAHbiA / 
npoAyxT, He.'; oSpaaoBbmaiOTCfi, npHMeHHe— ! 
Mbie xnopHpoBanHbie yrneBOAopoAbi HacTHTOo- 
linw nonHocTbio Moryr o6m? .mo paanararbcHr 
Ecnn HenojiHoe npeBpameHHG AocTHraeTcn aa. 
OAHH npoxoA, iienpeBpameiiiibie xjiopnpojis- 

: BOAPbio. yrneBOAopoAOB H3BecT*ibiM cnoco6oM: 
MO^KHo OTAeAHTb OT pcQKiuroHHoro ras3a ii 
D03BpamaTb b irpoiiecce npespamennji h Ta-^ i 

KKM b6pa30M OHri MOl"7T 6blTb, B KOHUe KOH-i 

AOB, non>iocTbK> npespameHbr. B xex cny Ha- ! 
iflx, KorAa OTAeneime iienpeBpameHHbix xnop-; 60 



35 



40 



45 



SO 



55 



500^C, saxeM ycTaHasnHBarb xeMneparypy 

. peaKUHH B BOAOpOA^EIOM HOTOKe K HB^HBTb 

peaKUHK) no6aD/TeHHeM xnopnpoHSBOAHbix yrne» 
BOAopoAOB, XnopnpoHSBOAHbie yrneBOAopoAOB 
nepeA iipHMeHeHHeM mo>kho ocBo6o>KAaTb or 
pacTBopeHHoro XHcnopoAa M/Hnn cbAepacaniefri 
ck B HexoTopbix c.Ty^asix BOAbi, HMeioionecH, 
HanpHMep, b neperomioli KonoHHe KonHTOciv- 
Ba BOAbI MOJiCHO aseoTpoAHO yAanHTb H H3 

. KonoHHbi B KanecTBe 6oKOBoro noTOxa otbo-^. 
AJiTb He coA^McaiuHe Kncnopona h BOAbi xnojfv, 

:npoH3BpAHbie yrneaoAopoAOB h npHMeHaxbVHX 

ArtH pe&KllHH. 

EcnH paSorraioT b OTcyTCTBwe BOAbt hah 
(baxTH^ecKM B 6e3BOAJibix ycnoBHHX, TO B xa— 
HecTBe MarepMana Ann peaxTopos mojkho npw^ 
MeHMTb o6br»Dryio cxanb. Tax KaK b npHcyxcTs 
BKH cyxoro xnopKci?oro BOAopoAa KopposHfl 
,He noasnnexca, • 

HpeAnaraeMbift cnoQo6 oxmiHaexcfl xeM, 
wo npnMeHaK>x BbinKoaKXHBHbiii xaxanHaa- 
Top J Tcoxopbiii; icpoMe xoroi yAo6eu b. 
OKcnnyaxaiTiiH. Cnoco6 mo;kho npoBOAHXb xaXp 
TOO BbmenemiH yrnepoaa na KaxanKsnxope 
Boo6uiG Hmi (^aicxHMecKH He npOHCxoAHT, He.Ki^ 
o6ecnG»mBflGxcfl BbrjOKoa npoAonjKHxenbHocTb . 
:3Kcn/tyaTa.uHH KaxaniiaaxDpa (hgx hgoCxoah- 
Imocth b Hacxoft pereHepQUHVi KaxanHsaxopa), 



496712 



9 



10 



'"n p H M e p 1. CoAepJKaiujitt poahA xa- 
TanHsaxop roroBflx cnenywinHM o6pa30M, 

OKHCb GJHOMHHHH C Be/lHWHOft SepBH npH6/UI3H- 
TOTbHO 5 MM nppnHTblBaiOT BOWbIM paCTBO- 

poM xnoprHflpaTB pbavA (lU). 06pa6oTaHHbift 
raKHM o6pa30M HocHrenfa ms okhch amoMHHHfl 
1 BbicyuiHBaioT H o6pa6aTbtBaiOT b BoaoponHOM 
inoTOKe B TeTOHHe 2 nac npH 250^. Poto- 
Ubift Kaxa/iHsaTop cojxepmiT 1 Bee, % pofljifl 
' Ha HocHxene. 1 n xaxaniiaaxopa noMemaiox 
Ib peaKUHomryio xpy6y . c BiiyxpenimM maMex- 
ipoM 25 MM H WHHoft 2,5 M, Hepes Kaxara- 
PkBTop nponycKBiox 1 mo/ib l,2-AH»iopnpona- 
ina H 3,5 mo/ts BOAopoaa b 1 nac npH Hop- 
ManbHOM naBneHHH h xeMnepaoype 180 C. 
5 flocxHraexcfl nonHoe npespameHHe. 
; . ripoflonxcHxenfaHOcxfa onbixa 400 nac. b 
xeTOHKe 3XHX 40O nac yMeHbuieHHH ukxhb^ 
HOCXH Kaxamiaaxopa He HadnioAanw. HaSjnoi-. 
iAa/m noJiHoe npespaweHHe cnonyneHHeM 
nponana h xnopHCxoro BOAopoAa, 
: n p H M e p 2. nocxynaKyr ananorHKHO 
"npHMepy 1. ho nepea Kaxa/iHsaxop nponycKa- 
•iox CMecb 4 MOjn> l,2-A"XJiopnponaHa h 14 
Monb BOAopoAa b 1 ^ac. 95% npHMeiifleMoro 
1,2-AKXJiopnponaHa npeBpauiaexca b nponaH 
- H f xjiopHexHfl BOAopoA, 5% 1,2-AHxnopnpo- 
naHa He npespamaexca. He npeBpameHHbiii 
1,2-AHxnopnponaH oxAenniox ox peaKUHOHHo- 
ro rasa h Boaapamaiox b peaKUHio. 

* n p H M e p 3, nocxynaiox anajiorH'fflo 
:npHMepy 1* ho Hcno/ibayiox coAep>KamHi! 

0 1 Bee. % poAHH Kaxannaaxop* xeMnepa- 
x^pa ISO^'C BMecxo 250^C. 98% npHMenji- 
eM©ro 1,2-AHXJTopnponaHa npespamaexcH b 

■CMecb H3 npoHH/ieHa. nponana h xnopHCXoro 
BOAopoAB. 2% l,2-.AHxnopnponaHa He npe:- . 
BpamaexcH, MOHoxjiopupoBamibie yrneBOAO- 
poAbi He o6pa3yK>xcfl, 

n p H M e p 4,. riocxynaiOT auanorHH- 
Sho n,HMepy 1, ho npHMeraiox 1 MO/ib 
' AHXnop6yxeHa, FIponcxoAHX nomioe npespa- 
meHHe b H-6yxaH h xnopncxbifi BOAopoA- 

n. p H M e p 5. Ilpouecc BSAyx no npH- 

1 Mepy 1. HO npHMenHiox cneAyiouiHe Kaxann- 
aaxbpbi: . 



j 0,9 Bee. % poAiJH H 0,1 Bee, % nanna- 

I AKfl Ha OKHCK amOMHHHH, 

j 0,9 Bee. % poAHH H 0,1 sec, % nnaxii- 

I Hbl Ha OKHCH aniOMHHHfi; 

Q I 0,9 Bee. % ..poAWfl H 0,1 Bee. % 3ono- 

! Xa Ha OKHCH ajnOMHHHSl, 

i 0,9 Bec» % poAHSi H 0,1 Bee. % miKena 

I Ha OKHCH a/HOMHHHflr 

I 1 sec. % poAHii Ha jiHXHftajnoKfHHHeBoft 
10 jumBKenH, IlonyHaKyr xaxne we pesyjibxaxbi, 
! KBK B npHMepe 1 » • * 

i n p H M e p 6. nocxynaiox . no npHMe- 
jpy 3, HO xeMnepaxypa 350°C. HpHMeHHeMbift 
1 1,2-AHxnopnponaH nojmocxbio npeBpamaexcH 

15 !b XJIOpHCXblft • BOAOpOA H CMeCH 113 npoHH- 

jnena h nponana b cooxHOuieHHW npnejinau- 

' xe/ibHO 2:1. 

n p H M e p 7. nocxynaiox aHanoraHHO 

InpHMepy 6, ho Hcnonbsyiox xaxanHsaxop, ko- 
20 jxopbift coAep>KHX 0,1 aec. % poAHH, hb aKXH- 

'BHpoBaHHOM yvJie (BenHHHHa aepen 4 mm). 

InpHMeHSieMbiii l,2-'AHXnopnponaH nomiocxbio 

i npeBpameexcH b xiiopHCXbiS BOAopoA h cMecb 

Ihs nponHnena h nponaua. npoAon^ixenbUocxb 
25 i onbixa 1000 nac. B xeneHHe axoro BpeMeHH 

Ine 6bmo saMeneHO yMeHbuieinm elKXHsnocxH 

I Kaxa/iH3axopa. flajKe noA Koneu onbixa npoiic- 
' ixoAHX noJiHoe npeDpameHue. 

r n p H M e p 8. nocxyifaiox no npHMepy 
a) I 1, HO npHMeHJiiox 1-XJiopreKcaH, Koxopbrfk 

; nomiocxfaio npeBpamaexca b n-reKcaii u xno- 

j piicxbiii BOAopoA- 
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n p e A M e X 



H3o6pcxeHH 



Cnoco6 no/iyHeHHfl napntl)HHOBbix h one(^HHi>-. 

^Dbix yrneBonopoAOB c mhchom axoMOB yrnepoaa 
3-6 nvTeM rHApHpoBaHim cooxBexcxByiomiix 
xJiopyrjieBOAopoAOB BoaopoAOM npn noBbnuen- 
Hofl xeMnepaxype b npMcyxcxBHH Kaxa/iKsaxo- 
pa FHApHpoBaHHH c nocneAyKDuiKM BbtAenenn- 

: eM ue/ieBoro nF->AyKxa HSsecxHbiMH npneMQ- 

MH, OXAHHaiCmHftCfl XeM, HXO, c 

! uejibio noBbuiieHHfl s^^eKXHsnocxii npoueccn, b 
j KanecxBe Kaxannaaxopa Mcno/ibayiox poAHii^Ha 
i HOCHxeae h npouecc BeAyx npn 180-350 C. 



CocTaBHTe;ib H.Foaanoaa 
PeaaKTop O.KyaHeuooa Texpe;. HJlonypyu^mia Koppcwrop il.BpaXHHHn 

3^Ka3STi>7. "mT^^TTS^ ''*"P«'^ ^^^'^ nonnHciioc 

UlUlWnH rocyflapcTBCHiioro hoMHTCTa Coucra MunHCTpou C(XP 
ao Jxcnasi HSofipeTCHiift h otkowthm 
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